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ABSTRACT 


This paper reviews th2 use of the PDP 11/03s in the 
Naval Mobile Construction Battalions. The existing system 
wes evaluated against tha information requirements of the 
battalions and recommendations are proposed for hardware and 
software improvements and for the inplementation of the new 
SYStem. 

The existing system was found to be incomplate and inad- 
equate in terms of both hardware and software. ie Os Mew on 


miscems USeq in The “private Sorstructson iniustzry, while 


us2ful, will not satisfy all the requirements for a3 
battalion. It is recommended that 2 néw systen be designed 
uti dizing networking techniques and incorporating a data 


bas¢€ management system. 
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I. INTRODUCTION 

Computers can be very useful cools in managing organiza- 
tions and their operatiois, yet the use of computers by 
Naval Mobile Construction Battalions has been vary sporadic. 
This paper reviews the us2 of the POP 11/03s in the pattal- 
Bens, evaluates the existing systs and the battalion 
infermation requirements, and proposes recommendations for 
hardware and software improvements and for th2 inplementa- 
tion of a new systen. 

In the early years (the late 1930s and early 1960s) of 
couputerized data processing, the vast majority of business 
Beyocrems” were intradepartmental BeanGoal “ODI ea rons 
which had been desiaqneid for and converted from unit recori 
punched card systems. Many of the early genesral-purpos? 
conputer systems did not aave magnetic tape or disk storag= 


and were simply a faster method for processing the punched 


Q 


mead=—  MaX2ng che computations, and printing the reports in 


the Ssarlier 


92 | 


one step. These application systems, much 2 
unit record punched card systems, «#ere econonically justi- 
meea Or the baSis c£ eliminating stzps and clerical effort. 
As computers became mor2 in vogu= in the early 1960s, 
managemer<t went through a subtle change in their decision 
making ~elated +o EDP (slectronic iata processing). The 
@nange related *9 a shift away from: requiring economic 
Past. Tication prior to embarking on new application systens 
development projects 9F 9n upgrading computer hardware. 
Management seemed to take the position that even though they 
would not necessarily sav monzy, the use of computers would 
represent an improved méthod of operation and provide for 
metre growth. When econdmics ware considered, they were 


meeem cclegated *o Future cost containment. [Rsf. 1: p. 2] 





Today, computer systams are a Sart of our daily life 
from making telephone calls to local shopping. In today's 
moiern society it is naarly impossible tc spend a day 
without being affected by cr without having affected a 
conputer-based system. [R2f. 2: p. 7] 

The computer revolution is already being compared to the 
Iniustrial Revolution (Ref. 3: p. 75]. In private industry 
f[mmemuse Of COMpDWters for accounting, stock control, and 
production process contrdl is widespread. computers are 
also used in very sophisticated aanagement information 
systems. In the construction industry, however, the use of 
computers for applications other than general accounting has 
not been prolific. Housiag [Ref. 3: Pp. Vo] teper swenat 
only a handful of the country's homebuilders and remodelers 
- 2 mere 5% to 18% - use 3 computer system, although another 
Mee say <cney are on the orink of joining the revolution. 
While high-cost help and sinking projuctivity aca factors in 
meee push towards computerization (Ref. 4: p. 55], the revo- 
MiemOn irk the computer industry caused by microelectronics 
may be the biggest factor. Microelestronics has caused the 
cost of hardware to droo iramatically while at the same time 
given compucers greater capacity and portability. Compute 
meer o longer Confined £5 computer centers, but are now 
mena in homes, offices, and on construction sites. 2 
Construction industry is looking at ways *o automate infor- 
mation handling, désign and drafting, and even resource 
Managemen*. 

een SCs et GUCtIOY Industry, che use of computers 

sthin the Naval Construction Forcs, specifically the Naval 
Mobile Construction Battalions (NMCBs), has had only linited 
Success. Intuitively, lt would seam that the need for auto- 
M24tion in NMCBs would be similar £59 that of the construction 
Momustry, and, Memensmcoms GUcCtIO’ Lnaust? can increase 
Bes adUCTIVItY by fective use of thea computer, this 2xperi- 
nsf 


ef 
enze should be «ra mea ouee cou uns, Da=.callons. 


) 





II. BACKGROUND 


A. WAVAL MOBILE CONSTRUCTION BATTALIONS (NMCBS) 


The active NMCBsS are established units of the Naval 
Operating Forces and are components of the Nava 
evs tructiom Fore@e (NGF). The mission of the NMCBs is to 
Besvice Tesponsive. Military construction support to naval, 
Meaerne Corps and other foeces in military operations, to 
construct base facilities, and <*9 tonduct defensive opera- 
tions 2S required by the circumstaaces of the deployment 


eeeuation. [{Ref. 53 ps 1] 


Be’ INTRODUCTION OF NCF/MIS 


The Civil Engineer Support Office (CESO) introduced the 
Naval Construction fForc=2 Management Information System 
(NCF/MIS) a= 5 NMCB overs2as deploynent sites (Suam; Puerto 
Rico; Rota, Spain; Okinawa; and Di2jyo Garcia) as weli as at 
mie Construction sSattalion Centars (CBC) Mite ald DOme. 
MiSSiSSippl and Fort Huen2ne, GCalxs torn a The deployment 
camp at Diego Garcia has since b2en ciosed down and that 
system divided up and sent to Suam 3nd Okinawa. 

Ss 


The NCF minicomputer systen 


nertiy installed at the overseas soloyment sites and are 
used by the rotating NCF units (Ref. 6]. The systems at the 
Cacs are installed at the TWENTIETH Naval Construction 
Regiment (NCR) APC pent andweas THIRTY=FIRST NCR at Port 
Husneme and are used by the regiments and the battalicns in 
hone port. The programs that are pedvided with the systems 
are: 

1. CONSTRUCTION MANAGEMENT (C4) - This program  (CM&4) 


PaOMmeatecmtnemecpa bility to plan and control a project 


10 





using Critical Path Method (CPM) networking tech- 


Moegues. The @projran Will davalop a network cf inter- 


connected activities using Either the arrow 
diagramming (I-J net work) or the precedence 
diagramming méethed (nodes). Bach activity can have 


up to six resources (man, materiais, and/or equip- 
ment) froma resource library with a maximum capacity 
of 99 resources. The program will provid2 séveral 
oimeut EOmrats Loclidingz: 
Ggea Dat Chart whieh is a griaphecal plist of activi- 
ties vs time. 
b. A Resource Type By Activity report which shows 
all activities using a particular resource, thse 


quantity of that resource used by 2ach activity, 


2 


the rescurce unit nan-days, and the total man- 
days. 

c. A Resource Usage By Activity report which shows 
BOr SaGh activity the nunbez, cede, description 
and guantity of ¢ach resource tequirsed. 

ae A Resource Usag2 Plot which, for a™given 
resource, depicts the guantity of that tesourcea 
BEGiWGweeG "POE PrOj=ct day ror eGmpitical Sactiva- 
ties. ices Guanes ¢ 9f resource required is 
more than th maximum quantity available, tha 
excess requirement will be flagged. [{Ref. 7: p. 
t.03 J 


WORD PROCESSING - This drogran will genar2te properly 
formatted letters, reports, Pec EUCT TONS , ete 
ners os Os. 1 J. 

PeGe’s = This program provides a method for storing 
and generating reports on the personnel ceigl & Ss! 
battalion. hv iin er oro aId print “various fields 
including name, address, social sécurity number 


(SSN), Personnel Readiness Capability Program (PRCP) 
Sweets, ero. [Rete 9: p11] 


11 





GW. SAFETY AWARD - ThisS program naintains safety-related 
Statue cs tO, Cdetsrne=ne Gwhich entity within the 
battalion has th2 b2st perisd safety record [Ref. 10: 
Powe 

5. MEDICAL - This program tracks inoculations, medical 
examinations, blood type, and urinalysis testing. 
The program will sort and print oon various fields 
including name, rate, deéepartment/company, inocula- 
BrOngoecwammatitons, Etc. [RSE. tT: pe. 1] 

6. EQUIPMENT - This program maintains a data base for 
the acquisition, movement, aad status of all automo- 
tive, construction, and material-handling equipment. 
It will provide various reports including equipment 
Jeoaalh Kale HOlGertoy, TeElStory, ava ile Dihity, GOSe 
eCrweamolwemecec. | [| MeE, 125 pe. 1} 

7. TOOL - This progran will create a data base for all 
tools within a battalion and provide reports sorted 
Omen tose Eeldssin Cluding stool name and custodian. 
Mewes dilsOQ es) provide reposes f0F “he tracking of 
evecrraicat safety and oceventive Maintenance 
Ps OeCe Uomo kets 33° De 1 } 

haerew program, MATERIAL LIAISON. OFFICE (ML9), has been 
developed and is currently oeing field téest2d on Guan. 
Specific information on this prograu has not been released 
yet. 


CY 


ee OUKSITE VISITS 


Post-~implementation visits war2 nade to the various 


deployment sites by reoresantatives of CESOD and the 
Mion iY-FIRST NCR. imeuses tics Of ~chSose Visits indicated 4 
very speradic use of th2 orograms by the battalions. Some 
programs were used very heavily and others iqnored. Thera 
was moO apparent pattern either between battaiicns ofr 


deployment sites. 


12 





De. PROGRAM REVI EW 


Dicang aneveru M2nrconmputer confs=rence held at CBC Port 
Hueneme, CA during the period 27-29 Jstober 1981, represén- 
tatives from Commander Tonstruction Battalions, Ge Si 
Pacific Fleet (COMCBPA?2) and commander POnsSe=ucs ion 
Battalions, U. S. Atlantic Fleet (CIMCBLANT) requested that 
a review of the NCF minicomputer system be conducted <t9 
determine whether the system shouli be expanded and the 


eqiipment included as part of ths battalion Table of 


Allowance (TOA), remaia unchanged, or be discontinued 
(Ref. 14]. 
The Commander, Naval Facilities Engineering Command 


fRef. 15] concurred with the review and specifically 
requested that the review sonsider the total requirements of 
mye NCF contingency missions and whether utilization of 
automated data cprocessiny (ADP) will ¢nhance® readiness 29 
mest these missions. fee oe  seoOneLosTency MLSSczons can pe 
enhanced, oniy then should the peareatime potential for ADP 


us2 be pursued. 


13 





III. ANALYSIS JF EXISTINS CONDITIONS 


The following approach was taken in analyzing the feasi- 
bility of integrating stat2-of-the-art computer systems ints 
tha battalions: 


v 


1. Determine why th2 battalions are not using che 
existing systen, 

2. identify the infornation requirements of a battalion, 

3. Evaluate how the current system satisfies theses 
requirements, andi 

MW idemtirty whe potaatial use 6G CONputers during 
Mobi Lizat 160. 


The foilowing sections iiscuss each 2f these points. 


A. NON-USE OF THE EXISTING SYSTEM 


A review of the proyrems provided with the exist: 


}+ 
i) 
6) 


(iD 


& 


computer systems suggesteli that their output should be v 


pws 


Beneticial to the battalions. Why, than, was the use of th 


systems so sporadic? 


in 


Memget | the battalions’ point of view, questionnaire 


were sent to all eight battalions. EPeconrguinece: On with th 


iD 


questionnaires, interviews with perzonnel from two battal- 
MONS in home port at CBC Port Huensan22 were also conducted. 


m comp iiation of the responses batua Ll2Ons: 


th 
m7 
O 
= 
vt 
nv 
(D 


cr 
iD 
t+ 
<j 
}? 
1) 
x= 


MeslUding these cbtained jiuring the in gecs cOnecines 
in Appendix A. 

Table I is a summary 2£ how tne personnel that normally 
use a program characteriza the output of that progr2n. Tha 
fiyures are in terms sf the number of respondents. In 
generai, there is strony support for all of the programs. 


Table II Summarizes how orten th same ser of respondents 











TABLE I | 
| PROG RAM EVALUATION SUMMARY (NUMBER) 
| 

? {ee | 

| PROGRAM| VERY GOOD|3) =| AVERAGE | ao NO OPINION | 
| cM4 21 | 33.13 2_| <5 | 
I sale cle Sladen lee——-z-——|— | 
| PEOPLE] PSY leer eT) > j | 
( [eSaSe== <---> (2 = See >-- = -- >= | | 
| { SAPETY] 2 6 | 1 | aay | | 
| MEDICAL = vin Seige JU yer eal | 
ee eee ee (eee | Sagem e222 | ae ee | | 
EQUIP | 12 | 9t - tf -t  - | | 

TOOL 4. Tio ee 
Mel alc 'Gi iG - | 
ee 


es 
| TABLE II ! 
| PREQUENCY OF USE SUMMARY (NUMBER) 

| 
Se | 
| | PROGRAM DAILY | ? REQU ENTLY OCCASIONALLY | 
| | cua | ut 19 | 36 | | 
| [we | 4 | oe 9 | | 
| DEOPL =| 18 | 19 | De | | 
re ee |------- | - ----=---- | -----"------ | | 
| SAFETY| 2 2 6 
| MEDICAL : | 7 | 2 | | 
| EQUID 9 5 7 | | 
| TOOL u | 3 9 | | 
| eer iris oes | 
{ | 

P| 





us2 each program. As iniicated, very few use the programs 
on a daily basis, which is not surprising for some of the 
programs given their nature; however, the use of WORD 
PRICESSING, MEDICAL, ani EQUIPMENT was expected to be 
higher. 
Durirg the interviews the follswing factors were brought 
out as the main reasons for not using the programs: 
1. The survey results notwithstanding, ‘he te@rmn2nal 
locations are inconvenient andi discourage use. ier 
home port the only system available is locate2d in 3 
regimental building and usually there ar2 two battal- 
ions and the regiment all vying for accsss time. On 
deployment, the system is usually ‘located in one of 
the offices and access time is still a probien. 
2. Projects were generally consiiesred to be too smail to 
justify the time required t9 load the CM data base. 
Mest viewed the system as only applicable for large 
Esenscrs “nat  Mraght, in contract terms, 2x 
M2212 Ome 


3. The system took an incrdinat> amount of ti 


| 
M 
fine 
oo 
O 
rw} 
tf 
{2 


=n some cases) to produce a sorted personnel roster 
STecOPscETuction schedule. A le eeheset) SE PEOPIES 
prodrams were being run, n> other programs could be 
run concurrently thus tying the system up with 3 
Single user. 

UW. The hardware is unreliabls;, particularly *he 


Tio ce 6S. 


oO 


Men sysrem "dees not provid= information that isnt 


(D 


easier to obtain by other means. 
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Figure 3.1 NMCB ORGANIZATION. 
Be. BATTALION INFORMATION REQUIREMENTS 
NMCBS have a hierarchial structire as shown in Figures 
3-1 and are normally staffed Wann 7OQO# .-SEtscers sand 
Enlisted. The basic functions of 22ach of the departinents/ 


companies are as follows: 
lee AUMINISTRATIVE Dep2c tment 


Beeclive Support, 


Provides 


such as preparation, 


basic adminis- 


BOUe2 1G sana 


io gO rt Se ports, GQeisaspondence and directives; 
EPeatisees sand LTec=i0t CE perssinfl; orsparation of the 
perscnnel diaries; and mn2zintenance Of Services 
~ZeCOra S. 


Le) 





TRAINING Departnent - Responsible for contingency 
planning, intelligance sollection, and the scheduling 
and monitoring of tachnical aad military training. 

OPERATIONS Department - Respoasible for the planning, 
scheduling and managing of current be tea on 
construction, combat and disaster preparedness opera- 


tions; constructid1a quality, safety, and engineering 


SUPPOIrt. 

SUPPLY Department - Respoisible MOE. DEOCUEZ 3G, 
BecCetwEnd, —Stctand, ias=eting and accounting for all 
equipage, repair parts and sconstructisn materials; 
d:sbursement of government funds aE wat caL on 
purchases and military payday; operaticns of the 
ermeest ede Gingngq facility, laundry, barbershop, 


Cena Poor ROOn, 2hdad Sentral Store Roon. 


HEADQUARTERS Company - Ths 2ininistrative and mili- 
tary organization for all enlisted personnel assigned 
7O the battalion =zx¢ecutive aad special staff. Ail 
erlisted personnel assignei ¢> the staff for their 


c+ 
e 
Q 
oy 
t 


professionai jobs are under the functicn2l and 
nical direction of the staff ispartment head to which 
they are assigned. The company provides support to 
the line compani235 in construction and disaster 
recevery operations by virtue of the conpany members 
being assigned to the military staff departments, but 
iS Capable of providing defense in the combat situ- 


atmenmeas 2 Company unit. 


tee «6COMpany -— Resiponsibl= for the operation and 
Maintenance of the automotive, CONSEL UG eon | and 
materials-handling equipment assidqnei Ke) he 
bet<a lion. It serves aS ofime contractor on larg: 


earthmoving, paving, and othsr horizontal construc- 
T2On projects; Higeas SUveconec reactor t5 the gensral 


construction companies for sarth-moving, Grading, 
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excavation, paving, 


CE ena neavy Lifting, 
BRAVO 


water, 


Company - 
Sanitary sewer, 
systems, fuel systems, 


+ serves as subcontrac 


Harel , 


2Irves as =I 


ZOE ts the 


Mele “ariving, well 


blasting and demolition. 


prime contractor for 


and power distribution 


and communication projects. 


Geteeat const cuc= 


tion companies for all utility installation, sheet 
metal fabrication, ADE COM. OonsmG and Gefrigera- 
anOM:< It serves 2S @ mini-sublic works department 
DeOvicemae tor Mai nee Napee a2d Speratzon sf the unit's 
camp. 

fee GHARLEE/DSELTA COmpanies - SStv2 as general construc- 
Euon comoantes in the role 3£ a primSs contractor. 


They will lend support 
a SUNGOReractoOr Capacity. 


During peacetime, 


schedule: 6 months in hone 


Whether in home port or or 


engaged in two major operations: 
(2) 


he home 


assignmerts and planning 


During ala ate 


various types of training: 


ani local projects to maintain profisiency. 


to ALFA and BRAVO 


Bac tal. Ons 
perce 
LS ale) iene she 


a55 272 Upcoman 
ead, 


hes es 


companies in 
Ref. 


Zhe 
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ON a 076 - ~“©COtatl on 


and 5 months on deployment 


Tee 


a pac taiion 


(mee Xceucang chet cr cuzreat 


move coe Oi. 
in 


p2rsonnel are engaged 


EY, Edetonry, Navy SChoOols, 


The time period 


Or the training activities will vary from one day to many 
weeks. A separate trainiag schedul2 is established for each 
menber of the battalion based upon 11s own capabilities and 
Mmeeet thasning 8nd iit is highly unlikely that any two 
menbers will have the same schedul:. At the same time, 
battalicns must also plan for theic iocoming deployment. 

ie scWGnent.  POllcCy is to rotates all battalions through 


all the overseas 
of Port 
MS. 


ehac 


Beexzttic battalions out 


Bartaiiors out of Guifport, 


a= 


SGom prioritized lists 
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deploym221+ sites, 


aS 


regardless if 
CA 


they are 

Husneme, Aan =e 

Th projects assigned come 
u 


submitted by 





CINCPACFLT, CINCLANTFLI, and CINCUSNAVEUR and approved by 
CNI. The TWENTIETH NCR at CBC Gulfport provides support: for 
the Atlantic and European deployment sites by developing 
material take-offs for 2ach of the projects and ordering and 
shipping materials procur2i in CONUS. The THIRTY-FIRST NCR 
at Port Hueneme and th THIRTIETH NCR at Guam provids 
Pemaiar support for the Pacific sites. In planning an 
upcoming deployment, a2 battalion needs intorta 1 On 
concernirg the status 2£ all prodjects expected to bea 


assigned: those that ar2 under coastruction as well a5 
masse that che Dattalion expects t> start. The information 
would include the current construstion scheiule and the 
schedule of nen, material, and eguipmen+ requirements for 


each project. 

The reverss is trues for the deployed battalion: they 
must pian for the upcoming home port period while executing 
the deployment site construction schajule. The planning for 
home pert includes datermining personnel losses due t9 
Beer at on of Active Obligated Service (EAOS), teansfer, 
etc., and the comcommitart loss in skill level. To reestab- 
Mesa the skiil level, tcairing c2zuirements have to be 
determined and quotas requ2sted and established followed by 
assigning individual members to each sf these quotas. 

Every department and company is involved in schedules: 
material schedules, personnel schelules, equipment sched- 
ules, construction sSchedul2s, atc. At the moment, most, if 
mee all, or these schedules are developed and maintained 
Memuatliy sven though it is this kind of effort for which 


computers can be used very effectively. 
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CoG VALUATEOE, OF THE CURRENT SYSTES 


Dusend the Censtruction of any project, it is necessary 
to bring together in an orierly fashion the requisite labor, 
material, and equipment. construction voroiects are normally 
@rysqed into their coastituent parts and ths parts then 
linked together into sons type of time-scal3i schedule. 
This schedule can take th2 form of 32 bar chart or a Program 
Evaluation and Review Technique (PERI) or CPM network. The 
Betsecuction schedule showld identify th¢e reqyuize 

Mm sGUurces and, from this, individu2l daily ressu 
ules car be developed. The resource schedules sh 
Berner che constructior eriod or the deployment period, 
whichever is shorter. Miyeeenangs im, the 26 
Beveaqule, elther acceleration or slippage, wiil impact on 


each of the resource schelules. 


The CM program will provide this information at seach of 
gee Pascaect's constitucat 2xrts equates ¢5 a progran 
merce vary. The major drawback of th program is the iimited 
humber of resources (5) that can be assigned *c e¢ach 
Bee avity. Tf the projest data base is maintainad, any 
company or department can access that data base anc obtain 
an updated scheduie. Any changs, caused by the project 
either being ahead or behind schedul>, that cr Sasi cu— 


ation where the project r2quirements exceed the 
mie PLO ject will be trlagged so that appropriat2 action can 
be taken. The CM progran is appropriate and nost useful ar 
ths project manager or crew 
feat GS primarily concern:i 
Senstruction project. 

The Company Commander or Operations Officer is generally 
concerned with a consolidated project schedul2 on 2c 
@eebactatlion-wide basis, cespsctively. They are con 


with rescurce leveiing on a broader scale. A chanrgéman chs 
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construction schedule for one project will affect the 
Pensteleeion sehedulestor all other ordjects which, in turn, 
Will affect the total daily resource schedule. An excess or 
shortage of personnel resources are particularly important 
since the labor force cannot be hired or fired when <he 
requirements change. The surrant CM program will not 
provide this type of schedule and, therefore, if a consoli- 
dated project schedul2 is used, it must be prepared 
manually. 

Pommam@ebattalion tomeiametion: efisccively, each member 
must have a daily assignment. These assignmants might be 
leave, TAD, schools, projects, #ztc. S2nc> most of he 
departmerts operate in an office anveronment, a formal 
assignment chart is normally used o2ly to post leave, TAD, 
and training schedules. [The charts used by th companies, 
and possibly the dIperations and Supoly Departnents, would 
@aiso include project assignments. The CM proqram allows 
Mmegeurces t9 be attachei to earth activity dno terms of 
munbers énd trade, Ditenee DY Reame. Phe PEOPLE program will 


Show a ccmpany asSignment and wheth2ar or not an individual 


cr 
t- 


as TAD, Bibee neither a2 tied <2 m 


mM 
® 


Therefore, cwzhe 
assignment charts, which ar basic personnel management 
tools, must be prepared andi maintained manuaily. 

Battalions are faced with the same administrative 
Requirements as any military unit. f[astructions and notices 
must be prepared, updatei, and issued as weil as istters, 
memoranda, endorsements, 2c. The WORD PROCESSING program 


Provides the capabilit t> us2 standard formats and allows 


UW 


for easy changes and updates. BY using the data base, much 
or the nard copy files can be aliminated. 

Any construction orgaaization nust ke concerned with 
safety as the work is inharently dangerous with severe and 
fatal accidents not unconnon. teen ougn nos Specrizcally 


applicable ZO Mi Tseary GEgeh2zacLons, OSda contains 
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extensive safety regulations that are applicable 1) 
Senstsuction im general. While it is appropriate that thea 
battalion's safety organization be very familiar with thos> 
safety items that are required as well as recommended, it is 
also appropriate for the project manager or crew leader to 
be aware of those items taat are applicable to Sach project 
activity. The current SAFETY program is mé@rely a statistic 
gathering package and cannot be used as an effective tool tos 
promote safe operations. 

The health of its memoars iS Aa Drimary consideration of 
mey military unic. The nedical staff must ensure that all 
menbers of the unit ar2 physically qualified to deploy and 
to perform those tasks inaerent in their rate. Therefore, 
medical records are maintained and screened periodically to 
ensure that ths necessary 2xaminations and inoculations have 
bean accomplished. The MEDICAL program will sort the data 
basé¢ and provide a listing of all perscnnel that are due for 
ekaMonation ot inoculation. Medical recerds have tradition- 
eeeey beer tiled by social security 2umber (SSN) due to tne 
Bessa pe Jity of name duplication. PreuGutrenc precGam does 
moe, provide fcr a SSN field and, therefore, confusion as to 
meecy "BUS John William Snith, Jr in Charlie Company" is due 
Zor a médical 2xamination can occur. 

On deployment, the battalions are assigned the custody 
Mima VeS~ artay of allitomotive, construction, and material 


handling equipment. Sone pisces of equioment can b2 


Ut 


assigned to a department 9r company on 2 continuing basi 


and operated by members of that entity. Other pieces are 
Maintained in a pool with the operation of some strictly 
linited ee) Equipment Jperators from Alfa Company. 


Megardiess of whether the equipment is on a continuing 
assignment or net, the maintenanca is performed by Alf2 
Company. The maintenance frequency (3.g. every 3,000 miles, 


u 
pescy 100 hours, etc.) Wiil vary by tyve or equipment. 
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Aithough the frequency will b2 constant within each equip- 
ment type, the acttal maintenance schedule for each piece 
will vary depending upon the use. This variable mainte- 
hance schedule could inpacst upon th2 construction schedule 
unless @ companion operating schedul2 is kept as well. The 
EQUIPMENT program will provid? a maintenanc? schedule and 
also has a field to record ‘the egupnent location. A major 
drawback is that the program will not provide an operating 


schedule for the equipnent. If a crane is ne3sd2a on ona 


iD 


project one day and on another project the next, #h 
schedule must be prepared nanually. 

tne Dete lt Omema iSO Malnzcain a larg2 inventory of tools, 
some of which require Special trainiag <o operats. When the 
tools are checked out, custody cards are prepared and main- 
tained until the tools are returned. Dhewm.o0OL Progra tl wal 


generate inventory and custody reports. 


D. TRAINING , 

When *he svstems were first introduced, +th2 training on 
hes systems was limited to the Jfficers and Thisf Betty 
Orr icers. Puesmgeeip resssved anstruct:on on how to input 


u 
the data and generate and use the reports. The training has 
Beace been expanded to include petty officers. One problem 


Mme ne thaeihing is that Jffisers, chiets, ani petty offi- 


cers are eing ‘trained 23s teérmin2l operators. HEP is 

pmgoescca that the traiging is focused on the wrong level. 

How to use the reports ani which reports are available is 
n 


appropriate for crew leaders and above, but the instructio 
Mmeecex<Mifal Opefation (how *2 access the programs, input 
data, ard generate output) should be givan primarily to 


lower ievel personnel, i.3. conpany clarks, ets. 





Ee POTENTIAL USE OF COMPUTERS DURINS MOBILIZATION 


During mobilization the NYCBs are intended to provide 
responsive construction support at Navy support pases in 
forward areas or in combat zones tds which Navy and/or Marine 
Corps forces are committ2i. Normally in the combat zone, 
NMOB=-buiilt facilities will be limit2i to initial, interme- 
diate, and temporary construction standards; however, 
capability for permanent sonstructidsn will be? maintained. 
Oeret. St pe 17 

In peacetime, NMC3s shall UMRdeEEfake SONStTEUCT £ On 
Peo jects which mamntain their construction capabilities and 
enhance their readiness to accomplish their contigency 
mission. In time of amergensy or disaster, NMCBs shall 
Geaaquct disaster comtrol and recovery Operations, including 
emergency public works oparating functions, as directed. 
het. Ss pps 16 3) 

The requirements during mobilization and peacetin 
ations ar essentially similir. Men, Mabot walk and 
equipment must be organized and déesloyed +0 a particular 
Meeee10r tO perform a spesitic tas<. Hostile ac 
withstanding, there are two main differences 
peactime and mobilization 2nvironments: Cie 42 
tine horizon and (2) established Jeasloyment sites v 
territory. 

While general planaing for mobilization can be accon- 
plished in advance, d2tailed planning must be tailored to 
Mima pec. 62°C Situation, and in all probability: wiil not only 
mueogive <he battalion, but rear echelon commands as well. 
General embarkation plans, for example, can b@ prepared in 
advance =o mobilize all or part of a battalion. Once a data 
base is established, it can easily b= maintained and can be 
Be-a5e>5 the basis for ieéveloping a specific situation plan. 


Eefaving the 2ppropriate programs available, i.é., those 





that serve all levels within a battalion, ADP can be an 
extremely useful tool jiuring Bie taal —-hebilizatcon 
phases. 

The usefulness of ADP at a forward site will dépend upon 
the anticipated length of the engagement and whether <<he 


appropriate facilities ars availabls. If the engagement is 


iD 


Beoeccted tc be short or only very primitive faciiities ar 


It 


avaiiable, manual methois may have to be employed. FO 
long-term engagements with essentially permanent camps, 35 
were developed in Vietnam, ADP can b2 used very 2ffectively. 
Tn a@ forward area changes in priorities, assignments and 
resources can be expected to occur much more frequently than 
during peacetime. Computers can develop new schedules and 
plans much more guickly and accurately than can be 2ccon- 


piished manually. te wes periy CG=sigred,. computer systens 


can improve a battalion's flexibility and enhance its 


meres ty to react guickly aad sftfectively. 
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IV. HARDWARE AND SOPTWARE 


- 


A. INTRODUCTION 


This chapter will discuss methods to improve the effec- 
u 


tiveness of the use of conputers. First, Se of CONDUSErS 
within the construction iniustry will be discussed, followed 
BY Giscussions of hardwer2 ard software and, 2t the end, 


recommendations. 

Computers are generally classified as main fra 
Gomputers, or microcomputers and the distinctic 
the three are not well defined. The micco2l 
Mmedstcry 1S rewolutioniziig the somputer industry. The 
concept of the computer center as 3 h 
Sommputer to which users bring their work for processing is 
rapidly becoming obsolets. Tie DLC MeOnCePtes OL a Ssingls 
Bempemcter Serving ail of an organizacion's sdomputational 
ne2ds is rapidly being ct2placed by one in which a Ilargs 
D. 


if 


number of separate but intarconnecteil computers do tha jo 
No longer ar2 users bringing work t> the computer, inst2ad 


Pomputers are being brought to the users. (Ref. 17: pe. 2] 


Be COMPUTER USE IN THE CONSTRUCTION INDUSTRY 


Memsceatcad 2a ehnepter [, the sonstruction industry has 
net mad considerable us2 of computers except for general 


a@eginistrative functions: however, 392: 


=] 


2 LLEens ses begqanhing 
TO Experiment with computirs with tonsiderable success. Ths 
Following paragraphs ilescribe some amp Of -typrecal 
geo. ications. 
NEXTACTOF uses a CPM-based sched- 
Ones st00° uPn2tS Gt builds 
a 


FOrn 


ia AnOke, Minnh., 2 2? 
Meeeng program to keep tra 
n 


she end of 


pu 
ct 


annually. Each superinats 
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the day indicating which activities were completed that day. 
At the end of the week, this imformatzvon ts fed into the 
conputer, and the superintendent's schedule is automatically 
adjusted. [({Ref. 18] This program sounds very similar to ths 
CM program. It is project oriented and the total project 
schedule is updated by updating th> individuai activities 
Pechin the project. 

A schedule program used by & Bellevue, Rasher g ton 
@encractcr can also tell just how nuch impact a change - 
revising floor olans, for 2xample - #wiil have on a project's 
completicn date [Ref. 19]. This #15 4 more sophistieatel 
scheduling program which allows new schedules t> be devel- 
oped that are caused by the inevitable changes that occur 
eon any construction project. Fhe CM program does allow 
@namnges tO be mad=, but it also raguites that the critical 
path be determined in advance so that the critical activi- 
ties can be so designated. 

‘ In Seattle, a ieading builier of high-rise office build- 
mage, hetelis and multi-unit housing facilities, is using 2 
Gompucwer <~O Keep track of construction work2ts and equip- 
Ment. iien the payroll clerks want to find out what 
construction job one of tha workers is on, they usé @ query 
to get the information fron the data base. Before they had 
She computer, they had to go through stacks and stacks of 
reports. The company's first on-line project was an 
equipment-management system, which instantly pinpoints ths 
location of every piece cf large 2qlipment, ad matter what 
praject it's being used on. PRetemezOye This stemsGhoco be 32 
Mixture of the PEOPLE ani EQUIPMENT programs. The PEOPLE 
program will accept a company assignnant, but aot a project 
assignment. tne EBOQUEPUENT preogran allows the location of 
Siow equipment to be either by organizational unit or by 
BaD ject. 
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Engineering News Record [R2f. 21] reported on a company 
in Belgium. Using an on-site interactive computer terninal, 
the head project supervisor feeds 32 progress report on 
Semsctcruicts#en activities into he machine daily. Th2 
computer identifies critical tasks (those in which a tims 
slippage will slow the antire project) plus those which are 
in advance of and those running behind the schedule. The 
computer prints out parsdsnalized work tickets covering a 
two-day period for forem2za2 and key nembers of the 120-man 
week force. In cases of unexpected problems, such asa 
he 


tives and preposes a substituta schedule for man, machines 


Q 


omputec guickly scans alterna- 


cr 


Mathine out of service, 


ae) 


and the flow of materials. This program seems to be an 
expansion of the CM program where nany more ressources per 
activity can be listed aad alternative schedules can bs 
Pesermined 2n advance based upon resource availability and 
kept in the data base for Future use. It might also be much 
more sophisticated and use file integration and resource 
leveling techniques. : 

There are also a number of other orograms on the markex. 
For example, the FRAMINS CALZUGLATIOR is a new program that 
computes the 2mcunt of lunber, aails, drywall and other 
materials, plus the numb2ar of man-hours needed to complete 
Walls, fioors, roofs, partitions and 2xteriors of any house. 
Its uSe requires little conputer expartise and it can be run 
On micro or mninicomputers. The itafstmation can be combined 
meen a bucider’s own cost data to gst quicker and more accu- 
rate estimates than are normally possible without the aid of 
a computer. The user can shange built-in formulas to acconm- 
modate his particular circumstances. 

An estimating program makes it possible for custom home- 
builders and remodelers +> use their computer as a marketing 
a]. The program is accurate t5 within two percent and 
provides: 
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1. aA complete estimate in three or four hours with waste 
and inflation percentages factored in. 

2. A materials take-sff list that includes everythin 
"down to the tubes of glue". The syst2m automati- 
cally converts materials to ordsring units. 

3. The ability to ask "what if" questions. Custom-home 
buyers can make changes in th? original plans and +h? 
computer will quickly recalculate a new price. 

Bor proOacmetVenmpuilmers, the MODEL HOME COST EXTENSIONS 
APPLICATION program lets the buildarc compare prices among 
his suppliers. It contains three separate filss: 

1. A model master File that idantifies each model the 
builder wishes to price. 

2- A quantity file that lists the amount of material 
needed to build 2 particular anodel. 

Peet cost "ale that contains 2 OSrice book for each 
vendor. 

The programs are written in BASIS and can be used on IBM 
Suro anc 5120, “WANG 2230 series, Radio Shack TRS 80, 
Hewlett-Packard and Texas [Instruments systems. [Ref. 22] No 
ccuparabdie program exists for the NOF, but such a program 
could be very useful at th2 regiment2l and battalion levels. 

The programs used by private contractors are Similar to 
M@pose already previded to the battalions with the exception 
of the cost estimating pcograms and are appropriate for 
Single project management. With the possible exception of 
th2 program in Belgium, tasy ara adt designed fcr resource 
leveling, ica, eenanadj= ij a2 famhics amount st labor or 


equipment resources. 


38, 








C. HARDWARE 


Main frames used to offer the o21ly real computing power 
but minicomputers and microcomputers are beginning to chal- 
lenge. Minicom puters now come with large main memories and 
are beginning to be used 23S main computers, much as main 
frames used to be, and can o%perat2a very well in a normal 
office environment. 

In general , the tern miccoconpiter can be defined as a 


- 
ap an GE ee == =e ae == = 


stored program computer tomprising 2 


(D 


mory and input/output 
Mercusts together With & RiCTOprocessor central processing 
Maat (CPU). Microcomputers have attracted many people 
because cf several advantages over l2irge¢er computers. First, 


Microcomputers can be used for a wide range of specific 


@eolications. Second, nicrocomputers are powerful, sreli- 
able, and inexpensive. They can operate effectively in 
environments where older compiters would fail. est. 0 ft — 


the-sheit microcomputers dperate at room téemparature and 
Benaare no special air conditioning or power suppliss. 
Meet. 233 p. 117 

The present hardware for the NYCBS is a minicomputer 
System and, in CONUS, has one CPU with a console keyboard 
visual display terminal, two five-azgabyte disk units, one 
double fioppy disk unit, 2ne high sp2|ad printer, and one low 
Speed printer. The hardware at most of the deployment sites 


consist of one CPU with two console keyboard visual display 
y 


ey) 


a 
terminals, three five-megabyte disk inits, one double flopp 
dis Wet, One high speed printer, and on2 low sveed 
Berncer. f Ref. 27] 

Radio Shack is now offering a microcomputer (the TRS-89 
Moiel 16) wit ome Gru ana 4 S225nd Microprocessor for 
Bape /OUT PUL, up to 5izZk bytes of menory, a console keyboard 
visual display terminal, ene doable floppy disk unit 


{(1.25-megabytes per disk), up to three 8.4-negabyte hari 
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disk drives, one high speei printar and one low speed 
Pemnter £oO5 undes> $30,000 [ Ref. 28]. This microcomputer has 
more computing capacity than the existing minicomputer. 

As indicated at the beginning of this chapter, singles 
large computer systems ar2 being r2placed by a series of 
smaller interconnected computers. Ine advantage is that a 
nunber of smaller systems performing the same functions are 
less expensive +to purchas:, operarc2 and maintain than a 
Single large system. Another advantage is that each of thea 
Smaller computers can access and osoerate on the same data 
base, cvegardless of the physical location of the computers 
or the data base. Sinc2 easth conouter accesses the sama 
data base, redundancy is built in. If one computer goes 


down, another computer in a different location can be used 


while cine velo st is jetting capaired or replaced, 
Mo@eeLconnected computers, known 2S either networks or 
distributed systems based upon their function, bring tha 


conputer to the user ani compiaints concerning terminal 
lozsations and access time should be greatly ceduced if not 
eliminaced. 
The networking of computers 1S a2 important concevt. BY 
placing at least one computer in eacn department and company 
A 


(some may Zzequire two or more), atworking interconnect 


0) 


these computers similar to a telenhone system. ah 
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ct 


h 
computers can be connected via ¢xisting telephone lines, bu’ 
this requires the use of modems (noOodulator-dsmodulator). 


Se 


(b 


Another method is to us? high bani-width coaxial cabl 
Cables eliminate tne need for tha msdéems, allow a signifi- 
cant increase in the data transfer rate and are applicabls 
foc smail local networks. The telephone system limits the 
transfer rate to about 96)) bits per second while the use of 
separate cables permits a cat@ in 2xsass of ons nillion bits 


Peeesecond [Ret. 17: p. 286]. cables, howevar, aze 
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expensive +9 install ani maintain and make the sy m 


relatively immobile. 
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With a network it is not necessary that all programs or 
files reside on a single computer or that they be duplicated 
at each of the computers. The PEOPLE program, for example, 
could reside in Admin, the EQUIPMENT program in Alfa 
Conpany, the CM program in Chariie Company, etc. Software 
would provide the ability for any of the computers to access 
any of the programs. 

Reliability is an important facstor. Ther2 are several 
strategies available for ensuring sufficient reliability 
under wartime conditions. The choic2 depends upon balancing 
the reliability requiramants against the cost. The reli- 
ability requirement must be defined basei upon the 
op2rational uses for ths 2quipment. Séveral strategies for 
BEmmpeancing reliability are possible. Ine is to "harden" the 
equipment. oes (Came pe 2ceemplzish>=d by procuring iMILSPEC 
equipment spécifically signed for military applications, 
Cr it can be partially accomplished by procuring ruggedized 
commercial equipment. [R2f. 6: p. 2] 

To acquire MELSPEC equipment essentially triples the 
Mepeesict2on Cost and als3 reguireas a dedicated logistics 
SUPpory system whereas the ruggediz2i commercial squipment 
~S less expensive but also less abl2 to cope with harsh 
environments. This second approach generally uses small 
MeerOCOMPUTSES with improved reliability but not to MILSPEC 
standards. Examples of ruggedizei hardware include the 
HWarine Corps! ADPE-FMF computers or the Navy's Shioboard 
Non-tactical Automated Processing (SNAP). A large supply of 
thsse ruggedized microcomputer Ls usually stocked a* 
central iocations and failures in tha field are replaced 
with new units from the cantral stock with the failed unit 
Bemucnhed for d2pot maintenance and -ctestcration to the stock 
foo. if Ref. 6G: pe 2] 
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D. SOFTWARE 


While there are many operational similarities between 
the privete construction industry ani the NMCBS, there are 
also sone very distinct difference2s. U. Se CObher actors 
normally are not self-contained and self-sufficient organi- 
Zations. General contrarttors, whd rely con union halls for 
labor and on subcontractors for specialized work such as 
Bcehanicel, electrical, structural, atc., view their world 
as having unlimited resources. They have tha ability to 
hire and fire ona daily basis ani have a relatively short 
sugply line. NMCBS on the other hand operate with a fixed 
number of resources and at overseas J2aployment sites with an 
extended supply line. If a piece of equipment goes down or 
ne2zded material is not availabl:;, NMCBS must have «ha 
amity to Shift resources Gueeskesy atid 2ffectively. 
Tharefore, the simpl2 orograms that are used in thse 
Sensccuction industry do aot satisfy the needs of the NMCBs. 
To be effective, the existing programs need to be expanded 
ani @ supervisory progran, a data base management sys*enm 
(DBMS), needs to be implemantel. 

A cata base managemant system is a set of programs that 
Operate onthe data bas2 in accocdance with the user's 
Segmands {kef. 23: p. 23 j. These programs ars invisible <9 
the user, are in between the user's program and the data 
base, anc allow the user's program t) access different files 
within the data base. Pirst, the dasign of a data base will 
be discussed followed by a further discussion on DBMS. 


Terminology within the computsr industry has not bee 


i] 


fully standardized. HOG VUE pOSes Of ‘this paper, eh 


t(D 


Berlowing definitions will apply: 
1. Data Base - The aggregate of all files ctegardless of 
Pheometvyei cai toceti on of Sach of the filss. 


wee fae =) Fhe agqgregats of a11 similar recoris. 
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3. Records - The aggregat2 of all information (fields) 
Cn er vaaeicwmar Init vidual, DESjJect, piece of ¢equip- 
ment or tool, etc. 

WY. Field ~ A single attribute sf a record such as nane, 
rate, SSN, etc. 


It might be said that this is the data base era in 


conputer technology. Data base processing has grown in 
Significanc? among conuputer scientists and also among 
Maragers of organizations. The capacities of on-line data 


files have grown rapidly. As capacities go up, the cost per 
bit of storage comes down. This Situation aostivates data 
base designers to continues their efforts to obtain better 
data base systems. [Ref. 23: p. 7] 

An important consideration in iata base design is to 
store data in such away that it tan be used for a wide 
variety cf applications. Byoedenny. SO; the data can be 
changed quickly and easiiy. no “aeaieve =he flexibilsty of 
data usage that is essential in most commercial situations, 
<wo aspects of data bas d2sign are Laportant. Finest. the 
data should be independent of the programs which use it, sod 
that it can be modified without the programs being changed 
(data independence). ssond, it should be possible to 
interrogate and search the data basa without the lengthy 
Smeaat. On OF Writing programs in conventional programming 
memgiages. f[ Ref. 23: p. 7] 

In designing a dat2 base syst2n there ars many facts 
that should be considered. The following are among the 
primary objectives of data bas2 organizations: 

1. It should make applications develcpment easier, 
Cneaper, faster, and more flexible. 

2- The data should hav2 multiple uses. 

3. Data independence. 

wee 6CC Lary. Ease of understanding what Giasa “ass 


avaieaple tS the uss =s-~ 
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Deer lexable usage. Data can b= used in flexible ways 
with different access paths. 

6. Spontaneous requests for data can be handled easily 
by means of a high level query language or report 
qeneration languag=s 

7. Change is easy. 

Son LOWwNCOSE. 

9. Accuracy and consistency. 

WOeePrivacy. (Ref. 23: p. 15] 

in designing a multiple file data base, duplication of 
information between files should b> kept t9 an absoluts 
minimum. For example, within both the PEOPLE and MEDICAL 
files, each record includes fields for name, rate, company, 
and projected rotation iats (PRD). While it 15 not common 
+hat there would be a name change, it cannet be considered 
unlikely. Rticmnesgmy likely thaittweceaechange will. occur in 
rate, company and PRD. Therefore, when such a change 
@csurs, it is necessary *9 update tha 2ppropriates records in 
Beth cites. mi OniWeehs re Conds 22 One Elle are updated, 
Meeecuitac.esS and inconsistencies occur which places the 
a Otmmmerhn Files an doubt. A DBMS can access 
different files by using 2 common field, preferably one «hac 
is highly unlikely to change. In suc example, such a field 
could be the SSN, which presently ioesn't exist in thse 
MeOTCAL tile. Ef a SSN fisild were t> be substituted for thse 
Dene, rate, company and PRD fields in the MEDICAL file, ths 
medical staff could generate a list of personnel by name, 
mare, SSN, and company overdue for a smallpox inoculation. 
mi iEDICAL <riie would b= sorted on th 
Ween wWoOUld identify the individual overdue records and 
cord. The DBMS could then access 
the PEOPLE file by SSN and extract the name, rate, anda 
D 


€ inociiarzon Ezel4 


? 


thereby the SSN for each re 


6 


company rrom each of the 3 lata records and pass that 


ie 
Mer Orma-ion back to Medical. ae Sn the othar hand, the 





medical staff wanted to chack the status of all inoculations 
for all personnel with a PRD of 3) June or earlier, the 
PEOPLE program couid be sorted on the@ PRD field which would 
identify the name, rate, SSN, and conpany of the appropriate 
individuals. The MEDICAL file couli then be sorted on SSN 
to obtain the desired listing. With 2 computer network this 
can be accomplished even ‘though the DBMS may reside in 
Operations, the MEDICAL program in Yedical, and the PEOPLE 
program in Admin and it is ndt necessary that the medical 
staft physically run one program ani then the other. They 
Can, from a@ menu, requ2st the inoculation status and the 
DBMS will actually invoke the two programs. Because of the 
Privacy Act, certain personal information is considered 
sensitive, but these sensitive fields can be protected 
allowing access cnily by authorized personnel. 

In a similar fashion, all of th? programs can be linked 
eegether, as appropriats, by establishing access (key) 
mielids. in addition to moiifying ths existing programs, new 

rograms snould be designed. TwO new programs that were 

alluded to in Chapter II were (1) a program that links 
safety considerations to IM activities and (2) a program 
that wili generate an equipment operating schedule. 

In the past, limited and expensive memory required thax 
designers and programmers OpwzNMiz= machine efficiency. 
Today, é«s hardware anid n2amory costs decline and softwares 
costs go up, computer scientists are placing nore emphasis 
on software understandability and maintainability. 
Programming in assembly or machine language (hs most primi- 
tive languages) is losing favor. The use of higher level 
languages, that are mor? English-like, and structured 
programming techniques will provii2 programs that are mores 
understandable and maintainable. Meautas Zing progitams, 
which :s analogous to separating sonstruction drawings into 
Ser, Sst2uetural, mechanical, and 2lectrical ssctions, also 


4 
improves maintainability: the ability to debug and nodify. 
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The major advancement in the ar22 of modular programming 
has been the development of coding techniques and assemblers 
which (1) allow one modul2 to be written with little knowl- 
edge of the code in anoth2c modul?, and (2) allow modules to 
be reassembled and replac2i without reassembly of the wholes 
system. [Ref. 24:3 p. 220] 

The benefits expectei of modular programming are: (1) 
managerial - development time should be shortened because 
separate groups would work on each nodule with little need 
for communication, (2) peodWiet flexibility - it should bs 
possible to make drastic changes t> one module without 3 
need to change others, (3) comprehensibility - it should be 
possible to study the system one module ata time. The 
whole system can therefor= be better designed because it is 
better understood. [Ref. 24: p. 221] 

The module concept allows programs to be machine inde- 
pendent. An interfac2 nodul= is ased to bridge between 
applications programs and the machins operating system. i 
a machine needs to be replaced due t5 normal wear and tear, 
obsolescence, etc., only the interfar>2 module may need to be 
changed. 

Information must be op2rceived before it can have vaius 
for human decision-making. The e2ffectiveness with which 2 
us2r perceives information is largely governed by the way in 
which it is displayed. Ths interfac= between the system and 
Meer ss one of the more critical design factors. Ret. 29: 
De 27 | 


Some of the general principles of good display are as 


th 


follows: 


= 
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Gla) 


sCeal 


1. Use standard report forgats, headings, and 


js 
oO 


toons whenever possibls. This permits a user ¢ 
@a display without having to iaterpret zach item. 
2. Each item display2i should be labeled or have an 


cbvious interpretation. 
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ity 


humber 


must £2 


Avoid unnecessary orecision. Since an aggregation 
inevitably repres2ants an approximation of reality, 
excess precision aiis little value while it clutters 
up the display. 

Use graphical display when feasible. A graphical 
display reduces unneeded precision While often 
revealing relationships anoig variables much mors 
perceptibly than a tabular jlisplay. 
Provide abasis for interprsating inf 


rmation. A 
as value by 


2) 
given piece of information seldom h 
itself; it must be assessed r2lative to some standard 
cr anticipated result. Ete LS ehererorSs inpoztant 
that aouser be provided sufficient information to 
comprehend the significance »2©r surprise content of 
new information. [This can bs done by displaying th2 
hew information 20a, deena l cureent results)» in 
TU OSIee on WlEh the Sxisting plan, standard, or 
past results. 

Provide links among separate jiisplays. Bach display 
Sheumaweotcoadin Selatively little infotmation in order 
nGteweo SWanp the user. Tt is therefore necessary 9 
use multiple displays 1f auch information is +0 be 
conveyed. [Ref. 25: p. 27] 

designing any hardware/softwar2 svstem, there are 3 
of crucial questions to whith the system designer 


nd answers. One is the rola of the human operator ina 


the operation of the systen. Seitecaty DF Use... wall 


enrsourage users. Design rtonsideratisas that involve tzrade- 


offs between simplicity ani efficiensy should b2 weighted <2 


maveoL Simplicity [Ref. 26: p. 46]. The man-machine inter- 


12 Ge 
ob 


(D 


Must account for the limited computer exposure of most 


NMCB personnel. 


33 





E. RECOMMENDATIONS 


The major expenses in computer systems at present and in 
the future are in software. Users in the United States 
sp2nd over $10 billion for software svery year. By 1985, it 
is estimated that computer software 2xpenses will constitut: 
about 90 percent of the total system cost. Therefore, thea 
effort to expand and enhance the pr2sent systems should be 
directed towards tne software development. Even though it 
is contrary to the way computer systams have been obtained 
in the past, the software requirenents should drive tha 
hardware requirements: make the hardware fit the software 
rather than vice versa. AS an article in Housing recon- 
mends, decide what you n22d and then find the program - the 
software - that meets thos= needs. [0 many this sounds like 
buying the system backwards, sinc most people tend <9 
purchase the hardware first and then the application soft- 
ware, But all programs d> not run 32 all computers. Tt is 
possible, and in fact common, for a company that buys hard- 
mimes tO discover that the program it needs cannot run on 
that equipment. The hardware does tne actual work, but the 
Pebewacre Controls the system and should dictate the tyne of 
equipment the company neeis. ({Ref. 3: p. 79] 

Studies have shown that software costs rise dramaztically 
MmemapDou: the 85% saturatid2 point sf CPU and menory capacit 
and suggest that the fcllowing points be considered for 
hardware procurement: 

+ is g2nerally Binimnizeda bv 
ardware with a+ least 50% to 100% 


more capacity than is absolut2ly necessary. 


1. Overall system 20S) 
h 


procuring computer 
2. The more the ratid cE software-to-hardware costs 


increases, the more excess computing capacity one 


Saolmd PScelize tO minimize ths total cost. 
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Seapets tat SROre Frisky €5 Erba by procuring a computer 
that is too small than on? that is too large. 
(Ref. 29: p. 13] 

Establishing computer networks, using microcomputers 
and/or minicomputers, at zach of the iaployment sites and at 
the battalion facilities in home port is strongly srecon- 
mended. The equipment should be p2rmanently installed at 
each of these locations. Some number of microcomputers 
could also be included as oart of th2 battalion TOA for usa 
by detachments or at construction sites that ara renotese fron 
th2 main camp. Uniess the computer systems are as available 
during home port as on deployment, continued sporadic use of 
th2 systems can be exnecsted. The more the battalion 
personnel use the systems, the more familiar and the more 


confortable they will becone with tham. 
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V. IMPLEMENTATION 


In 1513 Machiavelli sbserved: eT Nemee snot hing emors 
Gee racuit to plana, more doubtful of success, nor more 
dangerous to manage than the creatioa of a new system. iene 


the initiator has the enmity of all who would profit by the 
preservation of the old system and m2realy lukewarm defenders 
in those who would gain by the new one." ([Ref. 1: pe. 1] 

It is important for th2 manager 19t to lose sight of the 
many aspects which must b2 consider2d when developing a new 
system. It is not just a technical rtomputer process; to tha 
contrary, it often drastically arfacts and chanjyes the basic 
@iyurc end Operation Of the organization. [Ref. 1: p. 1] 

Many managers assum2 that siuply installing a new 


mazshine or a new system will guarant22 immediate improvement 
a 


t2 on the technical and 


ry =p 


moe Orcductivity. They toncent 
supposedly "rational" asp2acts to the datriment of social and 
met 2Onal factors. {Ref. 30: p. 489] The introduction of a 
system, idea, or practice nay be persesived as naw, an inno- 
vation, by an individua.. Tt matters littis, so far as 
human behavior is concerned, whsth2r or no 
"onjectively" new as measured by the 1 
Perst use or discovery. Le 25) che 5 
newness cf the idea for the individia 
mederton tO it. fRef. 31s p. 19] Tais reaction is a combi- 
nation of the analysis of the innovation and the mental 
processes that individu2z2ls normally go through in making 3 
decision whether to accept or raject. 

In analyzing an innovation, the individual evaluates «the 
following characteristics: 

1. Relative advantage. This -:s the degra2 to 

innovation is parceaived as batter than the idea it 


supersedes. 
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Beyect consists of fcur 


The mental process 


Compatibility. This is the isgree to which an inno- 
*he 


the 


vation is perceivei as b2ing consist2nt with 


existing values, past 2xperisnces, and needs of 
receivers. 
to which an innova- 


Complexity. This 1s the degree 


tion is perceived 2s difficult to understand and use. 
Prtadabsa lasey. This 


be exp2rinented 


is the degree +o which an innova- 


tion may with on alinited basis. 


New ideas which can be triadi on the installment plan 


will generally be adopted adc2 quickly than innova- 
tions which are not divisibls. 
ObDServabaiity. This ths 


Zesiics Cmian 2onovaction Ars 


toewhzen the 
The 
to see the results of 
he =O 


is degree 
Visible to others. 


=< + 
wee 


is for aa individual 
the likely 


easier 


TiromarLOn, is adopt. 


31: p. 22] 


evi nore 


{ Ref. 
Or 


£ieeceachang 2 cdeciSion to accept 


functions or stages: 


1. Knowledge. The iniiviiual is 2xposed t9 th2 innova- 
tion's existence ani gains some understanding of how 
BEBE Cu CIS. 

2. Persuasion. The individual forms a favorable or 
unfavorable attitui2 toward the innovation. 

Pree DeGi Sion. The aadivyidual engages in activities which 
Peagmeo a Choice <> adopt Or npeject the Lanovation. 

4. Confirmation. The individual seeks reinforcement for 
the innovation-decision he 42s nade, but he may 
reverse nis orevious dacision "# exposed is 
Geno 1eGeengemessages abouts ch] pnnovation. fRef. 31: 
Demo) } 

Knowing about an innovation is often quits different 
matter from uSinc the ide:2. An innovation will be rajectad 
it the individual ioes not regard th2 system as relevant to 
MeeoesacUetion, aS petentially usafil. GOnsids=racvion Of 2 
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new idea does not pass beyond the knowldege function if the 
individual does not define the information as relevant t9 
hin or if he does not s22k sufficiant knowledge to becone 
adequately informed so that persuasion can take place. 
fRef. 31: p. 108] 

An individual's attitude towaris an innovation is 4a 
primary factor during th2 persuasion stage. A previous 
positive experience with the adoptioa of innovations creates 
a bank of generally favorable attitudes to change that 
facilitates the development of a favorable evaluation of the 
meee innovataon considered by wan imdividual. On the 
ntrary, anegative experience from an innovtion that is 
perceived as a failure leads to resistance t5 future new 
eas. [Ref. 3171: pj 110] 

As <he individual goes through ths persuasion and deci- 
Sion phases, the systen nust retain its relative advantage 
end capatibility [Ref. 31: pp. 109 & 112]. At the confirma- 
tion stage, the indivilual sesks reinforcement for his 
Gecesion. [Ref. 31: pe. 113]. Tt is important to remember 
that the innovation-decision process can Just as Logically 
lead to a rejection decision as to aioption. Lnweesei Cac 
function in the process is a potential rejection point (ses 
mesure 3.1). For instance, it is possible t>2 reject an 


innovation at the knowleijye Eunction by Simply forgetting 


about it after initial awareness. And of course rejection 
Ben, OCCUr eVen after 2 prior decision to adopt. This is 
discontinuance, Wie h Can feesue in che Meonk: buacLon 


mmetzOn. {Ref. 31: pe. 11713 } 

Iz the introduction of a redesigned systan is to hav 
any Success, it must be perceived as atw. This will requires 
separating tne existing system from tha redesigned system 
The? existing system, from which thers have been both favor- 
able and unfavorable experiences, hould be discussed in 


Ss 
terms of an experiment or trial to gain the knowledge and 
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understanding of the neeis of the battalions. If the new 
system is perceived as merely a rehash of the existing 
systen, chances for a successful implementation may be 
significantly diminishei. Each member of the battalicn must 
perceive the redesigned system as new, relevant and useful 
mer ham. 

Even if the computer system is viewed as useful in 
general, an individual may still rasist its use because of 
Gmcertainty. Thome tradita2oOnel Ways o£f£gdoings things offer 
precedents that can guide nembers!' astions; the consequences 
of the traditional ways are at least well known and predic- 
table. Unwillingness t9 giv? up tasks and relationships 
that are familiar may caus2 resistanca to changes. [Ref. 32: 
p. 377] Special effort should be made to demonstrate that 
the system provides the sane information that an individual 
has used in the past and that this information is provided 
faster, €asier, and mor2 accurately. 

Resistance may also occur due to perceivei changes in 
Poctal relations hipSe- th® patterns 2f authority, status and 
sentiment (Ref. 30: p. 480]. If the individuai views tha 
system as substituting for him as an information source, <«h2 
computer may be perceivesi as denigratin 7O Nast post=aoe 
Gum enetetore, asathosat to his social standing within 
me battalion. 

One method to overcon=? resistance is to collaborate with 
the users: involve them in the design and implenmen*=ation. 
An individual who feels threatened by the computer due to 
uncertainty or a perceived chanj= in social status may 
bescmé more receotive to trae systen if he is able to partic- 
ipate in its creation and influeace it design. This 
participation may also help overcom? a previous unfavorable 


experience. 





ieee vecuait Mutat taleoas, this Will be difficult. One 
approach would be to work with only one battalion during th2 
design and initial implementation phases. Once the system 
has been installed and appropriat2 instruction has’ been 
given to all personnel, th2 system can be distributed to the 
other seven battalions, o12 at a time. 

The contact between members of different battalions 
forms an informal communications natwork. This informal 
Retwork can be used to promotS or jiestroy the new systen. 
If short-cuts are taken during the design or the design tins 
is shortened with the idea of working out all the bugs 
during implementation, the credibility of the system could 
be irrepéirably damaged. 

The design and implénentation process for a compute 
system is markedly different from 2 construction project. 
An inadequate design of a construction project can be 
compensated for during th2 construction phase, but not so 
with a computer systen. Ti the output is incomplete or 
nonuseftul, the system may be rejected out-of-hand and may 
never be accepted no matter what changes are made. It is 
extremely important that the preponderance of time and 
effort be devoted to the design so that only pcsitive 
comments are communicated over the informal etwork during 
the initial implementation. If the initial battalion views 
the system as useful ani inportant, acceptance by the other 
battalions will be enhanced. 

One final matter neeis to be tacan into consideraticn. 
The computer systems are tools which, if propsrly designed 
and used, can bé very effective in accomplishing a battal- 
son's mission. To be accepted, theal UWse .- Garnot be 
Mosrected from above". change imposed from the outside or 
Ch personal grounds ("This is the way I want things done') 
will be interpreted by subordinates as a sign that they have 
not done their jcbs properly. They will feel pressured and 
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uncertain about why the changes are being made. Thus, 
instead of seeing the changes as 2 saore effective way of 
reaching common objectives, organization members may resent 
change. [Ref. 32:3 p. 377] 

The battalicn's superiors have a legitimate need for 
information and the Bice coders ce thewebattalions to 
provide that information, but they should not direct “how" 
that information is gathecad or comoiled. The battalions, 
as well as entities within a battalion, should have the 
option of using elther manual or automated methods to manage 
thair operations, including mesting their reporting require- 
ments. If the systems ar= designed and implemented as tools 
to meet the needs of the users, it is felt that the users, 


Or =cneilr Own, will opt foc automation. 
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SURVEY RESULTS 


How would you characterize the °MY program output? 


=| ' ' ' t t t ' ' t ' { i ' 
ror ' { ( { ' { fj { t ! t ' \ 
tHe ' ' ' ' ' ' { ' ' t ' ' i 
= 4 ' ? ' ] ] ] ' ' t t ( ' | 
os | ' ' ] ' ' f A ' ' ' ' ' \ 
IA KEMIMmMIK INIEMIK taeiwotIniminmic | 
1O1 ' t ' ' ' ' \ ' ' ! \ ia | 
' ' \ ' ' ' ' ' ‘ ' ' ' ' i | 
rol} ' q ' ' ] 4 ‘ ' \ ' ' ' \ 
to) t ' ’ ' ] ' i t ' t ' ' | 
ee 
' ' ' ' ' { ' ' i ' t { t ; j 
t ] ] t ] ] t | { { { { t t | 
' ' ' t ] ' ' j ' ' t ' ' t | 
im) 1 \ ] ' ' ' ' ' \ t ' ' | 
wOrrtrtwrt+inmp ee ere eee Uwe te eme se eet 
1O; j ' ( f i ' i ' ( f ' ' | 
1 Qs) ' ' ] ' ' ' i t ' \ \ ' | 
' t ' ' ] ' ' ' | t t ! ' t | 
' ' ' t ' ' ' i a ' ' ] ' ’ | 
' a 62" cou 88 eye SS eee OF cos SS ee Oe eee Se SS eee Somme CE ec OE eee SO eee OS =e OS 
’ ' ? t ] ' t | j t t f ( i j 
14 ' t ' ' { j ' t t ' t i | 
tern 4 i ' { ' t ' ' t ' ' ' ' ‘ 
ir ode | i j ' ' ' f ' ( ' ‘ ' ' ) 
tacts Pe Um Pde te bt t bet Ntomrt se ttt | 
17 ' t ' j ] i ' ! ' i ' ' | 
1 | \ ' ' ' \ ' ] ] ] ' ' ' ' 
(ay ' ' ' ' ' i ' t ' N ' ' j 
! ' ' t ' ' ' ' { ] t ; ' t ' 
] ' | t ( ' ' j ' ' ' ' ' ' 
' ' ' ' ' ' ' ' ' ] t ] ' ' 
§ ' t { ' ' ] j ' { t j ' ' { 
1Oe t ' ' { ' ' ' ' ' ' ' ' j 
ILOUNIKHtMaeISaIENPK Pm INDt*taININnInts | 
oO? ' ! ' ] ' ' ' ] i i ' im I 
a a | ' t \ ' ' | ' ' ' / ‘ ' \ 
' ' ' ' ' ' ' ] ' ' ( ' ' | 
' ' ' ' ' ' ' ' \ \ ‘ ' ' ' | 
ate rc re cree ee ee Em een SEE ST Ee eS SET SE OEE rE. EES ONE qneee GnEEe cmnee SY ED 
Lat ' ' ' ' { ' ' t ' ' ] ] | 
' 
feah Wee toe | oa of UE OL BY ey 
10D 4 ' ' ' ' ' ' ' \ t ' ' ' | 
! rede iNtrdbermrortrmmiotrtimtr_ttes | 
(>I t t t ' ' { ' act | ' ] im 
(acl ' ' ' { ' ' ' ! { ' ' | 
aco) ' ' ' ' ' ' ' ' \ t ' ' i 
a ] ' ' ' ' ' t t ' ' t ] ! 
' ' ' t ] ' ' ' \ ' ' \ ' ] ! 
' ' t t ' ' ' t ' ' t ] ' ' | 
ee | ’ ] ] 4 ( ’ ' ] | 4 ? re 
IAMMISIMIENIEMIENIDIMPOMmMIEDIMI se |} 
mc1or1 or1~orz¢~ OPO Ar Ar Arai Ar wainynig |} 
104 1 t ' ] ' ' ' ' ] t ' ' to § 
pol ' ! i t { ' ' t ' { { {ra | 
{ ' t ] ' { ' ' ] \ \ ' ' ' 


espondents 


10a" = 


N = 


4g 





How would. you characteriz> the WORD PROCESSING program output? 
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If marked POOR, r2ason is? 


aS > ae SS ee ee SS ge ea ee ee eee a ee Ee we Ge ee 





' ' ' ' t ' ' ' t i t t i ' t 
IT INPWOPKISFIMIMIEMIM ET DMIDMDIMIaAIC I 
| ' (m1 ' i ' =) — f t ( 1c +f 
(= 1 " i ' ' ' ' ' ' ' ( ( ' t 
| eam? (i ae ee oS a eee ere CS eee gg RS cme es SE ee ee GE eee Gree SO SS ee 
1m 4 ' ' ' ' ' ' t i ' ' f ' ( 
(hf ' ' ' ' t ' ' | ( \ ] ' i 
ic tebe heer ebb te bbe tN tt temtttw ft 
(e+ 4 ' ' ' ' ' ' t ' ( ( t t t 
1O fF ' t ' ' ' ' ' i ' { f ' ' 
Oe tnt me ee ee A cre Er ere SEES SE ERT ee ES ee ES ee Oe gee ee 7 eee OS? eee 
= «4 ' ] t ' ' ' ' t ' t ( j i 
1 FD FL 4 ' ' 1 ' ) t ' i ' t ! i i 
(AAs ' ' ' t ( ' ' ; j t ( ' ] 
rxOvrrimtomwr te deere ee bebe temp ttm iDMn | 
olen) ' ( ' ] ' ' ' ‘ t \ ( ' i 
1mM I ' ' 0 ' ' ' ' ' ( ' ' ' { 
rm =f ' ' ' ' t ' ' i ' ' ! ' i 
| EP cue SEP een Gee > CE SS er PO oe eee OS eee SE Cee SO ee ee ee eee 2 oe SS 
i | ( ' ' ' ' { ' ' ' ' j j t 
i ee | " ] ' ' ' t ' ' + " { ' i 
1 4 9 q 1 ] ’ 1 ] ] ’ [ ? d 1 ] 
1 Cleat y ' ' 0 \ ' ’ ' ¥ ’ ] 5 
tmst1+rrrimeetboreteretereetoreretetem ot 
(Do 3 t ' ' ] ' ' ' \ t ' ' ' ( 
110} ' ' ] ' ' ' ' ' ' A ' { 
1 fy ' ' ' ] ( j ' j ' ] ' ' { 
ta +4 ' ' ' ' ' ' ' i j ' i ' | 
a ' ' t ' ' ' ' ' ' fl ' f ' ] 
i ] ] ' ' 1 ' ' i t ] ' ' ) 
(a " ' i ' ' ' ' ' i ! ' i ' 
1c? 1 ' ' ' A t ! ' ' i t ' ' ' 
1=0O1 ' ' ' ' ' t \ ' ' ' ' ( i 
trHifsbr rrr rbheretebvetepervrrereetvuree ft 
(Ee ' ' ] ' ] 4 ' ] ( ' ( ' | 
i oe ‘ ] ] ] t ' ' t ' ] ' ' i 
1 4 ( ' ' ' 1 ' ' ' i ' 0 ' | 
1O 4 1 ' ] ] ] ] ] ] ] ] ' t { 
(= 43 ( ' ] ' ' ] ' \ 1 ] ' ] i 
te ' t ] ' ' ' ( ' ' ' ' ' ' { 
1e: 4 ] ' ’ ] ' ' ] ] ] ' ' ' } 
| ] ' ' j ] ' ' ' ( ' 0 ' i 
mor ( t ] ' ] ' ' i ' ' t ' { 
(mom hime reer er eNaeIeNpevpyvererearm 4 
1m | ' ' ' ' ' ' ' t ] ' ' ' 
1OH ' 1 j 1 1 ' ' ' 1 1 

fen 4 ' ' ' j ' ( ' ' ' ' ' ' ' 
(=z 4 ' ] ] ' ' ' ' ' ] ] ] ( i 
a ' ' ' ' f j ' ' ' t ] ' ! { 
1 4 ( ] ' ] ' ] ] ' ' ] | a | 
AQ 4 ' ' ' ] ' ' ' ' f ' ] tea | 
IE IMETIMINI Kr DIDInr1 rwommMi i zarMieg | 
Ise IVOVQOPO OO Rr Dt Mr Wp AAMIMIn | 
ro ] ' ' ' t 1 ' ' ' t \ te | 











How often did you us2 CM4? 


| 
| 
| 


em j j i ( ' ' i ( ; ' ( ' i 
t fel ' j ' ' ' j ( i \ ' ' ! ‘ 
IPT PoOMDIETMIENIMITMENEOINMIMIMIE 1 
1 Fl 4 1 ' ' \ ) { ( t ' ' ' 1a | 
= I ' ( ' ! ' ' i ' ‘ i ' ' | 
(rm ree ert cs ee mr re re ee ee 
' t " ( ' ' ' ' ' ' Q ' ' ( 1 
eee | ' j ( ' j \ ( ' ( i ' { \ 
is ' i ' { ' ' j ' ' ' t \ | 
a t t ' ' t ' 1 f ' ' ' ' \ 
} xt 4 ' j ' ' ' ' ' t j j ] ' | 
(= ' ( i ' ( ( ' ( ( ‘ ' ' | 
IO FEM IMENIENFNISKTPOIMmMImTEtEENIM if 
1H t t ' ' ' ' t ( i oad | ' j tm 41 
nt ' ' ' ( t { f 1 ' ' \ ' ' 
feat { j ' t ' i ( ' ' ' ' \ ' 
cde ' i ' { ' { A i i ) ' ' : 
roe ' ' ' ' ' ' ! ' j ' ' ' ' 
om ' t { ' ' ' ' ( ( 1 \ ' ] 
q wee LS oe SE aa | ae GS wre SS er ce ee Ee eee ea ees eee ee 
(> 4 j ' ' ' | t { ' ' ' ' t | 
a i ' ( ' ' ' ' ' ) ] ' ( ' 1 
(es ' ' ' t ' ' ' ( ' ' t ' ' 
= ' | ' 1 j ' ' ( | t ( ' ] 
IT INEEENINT EE Em tI mnIintitrrinmttto | 
1m j 1 1 ' ' ' t i ' ' ' InN | 
io} ' t ' ' ' ' ' i ' ' ' ( j 
1 > 9 i ' ' i ! ' i " ! ' i i ' 
tase ) ' ' ' ' \ ( i ' ' ' ( ' 
i cre | i t ' ' ' ’ ' A ' | ' A ' 
| oe ee ewe > Ce oe ee ge ee SE gee = ae EP Ge ee Se ee OP oe ee ae SS aa 
' ' ' ] ] ' ' ' ' ] ] ' ' ' \ 
t ' ‘ ' ' ' f ' j ' t ' | j ] 
1 > ' ' ' ' i ' ' | f i ' i i 
1-71 i ] ’ ’ ' 1 { ' ' ] | 
Veit rt? everett et etoebtetmter tim ttre | 
| ' ' 

1s} ' | ‘ 
\ ' ' ] ' ' ] ‘ ' ] ] ' ' ' i 
' ' ' ' t ' ' j ( ' ' \ ' ' ! 
| EP oe ee SS oe Se eee SS eee ES ee eS aS |S ae ee Oe ee ee ee ee eee 
' ] ; ' ' 1 ] ' t ' ' ' ' ' ' 
' 1 ' t t ) ( ( ( ' ' ( " ' \ 
104 ' ' ' ' ' ' \ ' ] ; ' twos 
aI i 1 ' ’ 1 ' 4 ' ’ t t (am | 
MSIMIPstIMINITINDI DOInm+pommMI1aImie } 
ImIOPOPOMP OM OI MI AIiMIiMimMim+~mio 
(or M ' ' ' j ' ' ' ' j f 1&4 

' ' ' ' ' ' ' ‘ ' ' ' f ' ' | 


eee ee SE Oe eS EE ee ee ee ee 


5)8. 








How often did you use WORD PROCESSING? 





(at ! ' ' i ! ' ' t t ' ' ' | 
co | t ' ' i ' ' \ ' i ' ' ' t 
CPE PELWINEMIMIMEMIMIMDINIMIMISs | 
1671 ' ee | { ! t i= | — 4 ' ' 10 | 
i= ! ' ' t ' t ' ' ' { ' ' t 
| SSS eee EE eee SE ee cee SR ees ee cope ce See ee ee eee OE eww OS 
\ ! ' { ! { ) t ' ! A ' ' ' ' 
t >t ' { { ] { ' ' ' ! t t ' t 
12 ' { j i ' { t ! ' ' ' ' i 
trai ! ' ' j ' ' { ' ' ' ' t 

{ <4 { { { ' ' ' { J { { { { 

ee | ' ' t ' ] t t ' ! ' ' t | 
IOINENIT TH EET bre tem tnt ft re imin |] 
tHe ' ' ! ' ! ' ' ' j ' ' i— | 
ime ' { ' ' ! 1 t ' t ' ' ' t 
1 <x | ' ' ' i ( { ' \ ' ' ' ' | 
mon ) ) ‘ ( ' { ) t ' ' ' ' ' 
arr ] ? ( i] i] | ( ] f t ? ] ] 
tar ’ ' ' tut i t ' { ' t t ' 
1 ow wee qe SE eee Se SE eS ee SS ee ee ce og ee 
| ' ' ' f ' ' ' ' j { ' ' i 
re i ' ' ' ! ' ' ' ' ' ' ' ' i 
et ' ' ' ' t i ' { ' { { j | 
(= 1 ' ' ' ' { t ' t ' ‘ j ' 
(FIA EN’ emt terete tert ete tt two f 
i> 1 ' t ' ' ' ! ' ' ' ' ] f 

ior ' ' ' ' ' ' { ' { ' ' ' 

tt 4 ) { ' | ' " ) ' ' ' ‘et ) 
1m § ' ] ' t ' ' ' t it ' ' ' 
{fut ! ! ' f ' ' { | ' ' ) { ' 
| o3G? Gee ewes Eee Gee Se ewes? cong) SS" eee cae Ce GS ee Se ee eer 
' ' t t ' ] ' ' ' ' \ ' ' ' i 
' ] ' ' ] ] ' ] 1 ] ! 1 ! | t 
> ' \ ' 1 ' ' ' t { ' ' ' | 
re ] 1 1 ] ] ] ' | ' t ' ] | 
ae! | ee te lc ee a eats 
Li a es SR 
' 1 1 i st ' ! i ' ' ' ' ' ' | 
! ' ' ! ' ' f ' ' ' ' ' t ' ' 
' ' ' ' ' ! ( ' { { ' ' ' ' ' 
' ' { ! ] { i ' { ' ' ' { ' ! 
1 f2 4 ' ] ' ' ' 1 ] ' { ' ' ic | 
| ' ! ' ' ' ' ! { ' ' ' {cc | 
ITSGIMISTIMIENITIDIPDINM POMMIDAIMIia |} 
ImIPOPrOl OM OIO¢M MI Mi Vi DAr+rwmI+~miIimio 
104 ' ' ! ' 4 ' t ' ' ' ' 1c | 
; 1 i ' ' ' t f ] t ' ' { ' 1 


SE ATS A LY ie em One EE pete ET cm cme NE ie SS eat SD ete te, SS ety PEAS 


How often jiid you uss 


Boer ie. 


| 
| 
| 
| 
| 
| 


$00 1 1 (i 1 ] i 1 1 1 ] 1 ] 1 t 
non t ' t ' ' ! ' 1 ' ' ' ' : 
~~ FE EPOPEMmMEMEAEELINIDID MI NIe ts 1 
2 | i i 1 ] 1 \ t ] ] 1 { 1a | 
121 A 1 1 i i 1 ] ] i ] ' A t 
mr re a ne ee re er ee peg GE ee SE eee eee 
{ ' ' t t t t t | ' t ' ' i ' 
i>) f i ] t { t t t t ] t i t 
1-31 t ' ' i i ' ' { f ' A ' | 
a ] t 1 t t 1 | t j 1 1 ] 

{ << 4 ] ( 1 1 1 1 \ ] i ] 1 i) 
{= 14 ’ 1 1 i 0 1 ' ] 1 ] t 1 
rOrr;rvaee ster him tertrae IME brie (rnin | 
1H 1 ] ] | ] 1 ' ] ! ] ' ' rN = | 
ee { ! ' ' ' ' ' ' t ' ' ' t 
{cf ' ' ' ' t t j i t ' ' { t 
ere ' ' 1 ‘ t ' ' ] ' ' ' ] 
are ' t ‘ i t ' t ‘ ' ' ‘ q ' 
on 1 i ' ' t ' { t ‘ { ' " | 
| ee ER ee a ee ee ee ee eee EP eee eee Oe eee Ee ee 
ime ' ‘ ' ' ' ' ' ' t { 1 ' i 
ti 1 ] 1 1 ] 1 ’ 1 1 ] ] 1 1 t 
1&4 I ' ' { 1 ' t ' ' t ' 1 ' | 
172 1 t t ' t ' ' t ' { ' | 
IINEEEMENP ENE timtiawrtlierrt trian 
{> I ] 1 1 f ’ ] 1 ] 1 1 1 imN 
iol ' t ' ' ' ' ' ' { ' ' ' 
prt ' ' t ( ' t ' ‘ ' A ' ' i 
lass t f t ' ' ' t ' t t ' t \ 
1 fru I ' ' { ' ' ' ' t { ( ' ' ' 
me er ce rr re er re ee cee CE rr SS cee SE ee SS eee SEED CaP SEES 
' ' ' ' ' ' ' ' ' j ' ' ' ' ! 
! ] ’ 1 ' ] ] ! i ] ] ! ] ' | 
1p) ) ' t ' ' ' ' ' ' ] ' ' { 
re ] i) ! i 1 ] 1 | t 1 ] ! t 
tH Im INI eT Peter tN et Nt aytimiI mic toa i 

a 

eed ot at ot a Et a ch aa a 
' ' ' ! ' ' ' ' ' ' ' y ' ' t 
t ' { ' ' ' ' { ' ' { t ' \ 
] ] 1 ’ ( ( ] 1 | \ ] 1 1 ] ! 
' ' ' ] ' { { ' ' { { { ' ' | 
cee ' i ' ' ' { ' ' ' { ! 13 | 
Ar ' { ] i t 1 1 ' ! A ' (x | 
MPT IMA~ESTIMINI Te NDIoirr1wormWr1 sasimMig€g | 
IVIOINMOMPONMOIN ON Ar YI Rimi kh falimio | 
(wi 1 1 ] 1 1 ] 1 1 ] 1 1 E41 | 
' ' ' ' ' ' 1 { ' i ' ' ' ' ' 


54 





How often did you use SAFETY? 


(om t " \ { t i ( { 1 1 ! ' { | 
tea) ! ' ' 1 ‘ t ' ' " ‘ ' 1 ( 
I> INEDMIMEMEMIMIENIMIDIDMIEMIEM IW | 
Vf ¢ t (im 1 t ! 1 iis eics 4 t ! im iit 
= i ' ! ! ! 1 ' i ' N ' ' ] 
Ute me re ee re NO re me eC Re SE erty SS oe GE ee qe ee ee 
! ' r 1 ! f ! ' ' 1 1 ' 1 ‘ ' 
(bit ! ( ( t i ) { 1 ! { t ‘ ' 
it i t ! ( ' { ' t ( t ‘ t ! 
tat ! ! ' ! t ' t ! ( t t ( } 
1 <2 9 ' ( ' ! j ! ' { ! j ' ( | 
= 1 ' ( ! t i ' ' { 1 ! ' ' | 
wOtrrtteteeteetemiemr|~eint_mrroee)etw | 
tt} ! ' ' ' i 1 i 1 ! t ' ( | 
ime t ' ] ' " ( 1 ' 1 ! ' ( | 
1m a 1 j 1 ! 1 j { ' i ' 1 ' 
ao ae | i t ' | ( i] ' | i] 1 ' 1 t 
10) ¢ ( ( | q ‘ | fr] ' ( q q ( 1 
tas t ( ' ' : 1 1 t ( ! 1 ‘ | 
wore ce re we ee rn re ee ee ee es SC SD 
14 j ! ‘ 1 i { 1 t 1 ! 1 ( ' 
teat 4 ! ( t 1 ( ! i ' ( ' ! | 
tert t ! ( { ! 1 j f ! t t 1 | 
{i 0 ( ( t t 1 1 ' ' ! ' ' ‘ { 
tFQemotrtetrttemeermertr beet eeeim | 
ips ' ! { ' ( ! 1 1 j t ' { 
roy ! ] ‘ ! ! 1 ( { ' ! t \ 
(3 4 ' ' t t ' ' ' ! ' ' ' ( 
1 6 ( | ( t q i] | q ( ( 1 ( 1 
1 fat ! t { 1 ! ] { ' t ( ' ( ' 
t wee ee 08> ques GS GHP eee “ee a ee ee ee eee 
' $ ' ' ] t ! ' t t ' ' ' t ( 
\ 1 ] ' ] ' ( ' ' ! | ' t ' | 
14 1 t ' ' | ] | | ' t ’ ] t 

a ] ' t ' ' t ] $ t ] ] t | 
eee eee ee ees | 

' ! 

| 1) a (es a a fe | 
' t ' ' ' ] ] ' ( ' ' ' ' t I 
! ! ' ! ' ' ' 1 ( ' ! 1 t ( | 
' ! { ' ' ! ( ' ' { { ! ' { 

: ' ! a t ' ( ! ( { ( ( ' \ | 
1 1 ( ’ | ' ? ] 1 i) | | | a 
tar ] ' ' i ' ! \ ' ' ' ] ta | 
PT IeO Sia aoe 
tmriO OPO PO PO Bi Mi Arai Mrmytr1mio 
wD f ? ] t ' A ’ ' ' | | ’ ves | 
' 1 ' ! ' ' ] ! ' ! { ' ( ' 


| 


MOWas@rad- One 4 11d V5.4) 


MEDICAL % 


vS 


Se qe ESS Gee ES ee SE ee SE ee Se we So Oe eee SE ES eee eee 


(ol ' ' 1 { j f ( ' ‘ j i ' | 
ec ' 1 | t ( 4 1 ' i ' ' { \ 
IS INeimi~ TIM IM IMMIM Im PEO*MENIWMN 1 
ese { t=4 1 ' ( i= EN t j in | 
i= t ' 1 1 i 1 1 1 1 t ( ‘ \ 
1 EE ee ee CO eee SE ee ee ee EP Gr ee Se ee eee ee 
( 1 1 ' \ t i " 1 1 ! 1 \ t \ 
1 1 1 1 ( 1 j 1 1 f 1 ' 1 ' \ 
1-31 l 1 j 1 ( 1 ' t 1 ! \ t ! 
trl 1 ] ] t 1 ] | ' t ’ 1 | | 
ee | t { \ t ' \ t 1 | t ' ( f 
(a4 ' ' ' { ( f ( ' j { { { | 
wOr;1 t?¢+imrrervrt_ tdDVrtetetUeavmime+rette_evewm 4f 
1H ' ' ' ' t ( | ' ' i ( ] ! 
Ini 1 ' { 1 i 1 ! 1 j \ ' 1 | 
let | 1 ' 1 t l U 1 ' 1 1 1 ' ' 
non ' ' ( ' 1 ' ' ' 1 t ' ' f 
10)4 ' \ i ' ¢ ' ' ' ' ' j ' j 
nen. 1 1 ' 1 1 ' 1 1 1 1 ' ' | 
q EE? pe a Ga SE A EE GE SE SE Ee SS a A eg ee a ee ee ee EP Sear 
| 1 ( ' ' t 1 ‘ 1 \ t 1 1 | 
a 1 ' ' ' { t ] t j t { i | 
tei ‘ 1 ' 1 ' 1 ' 1 f ' 1 ' | 
| ' ' ' ' 1 ' 1 ' t ' ' ' ' 
(hJ pepe emrrve~eterrrteetEt amemi teow | 
WD j ' t t i { ( ' ] t 1 \ | 
~o71 1 ' | ! 1 i ( 0 ' ! ' 1 | 
114 ‘ ' ‘ t ' t t ' ' ' ' ' 1 
1004 ‘ ' i ' j ' ' ' ' ' ' ' ' 
t fut t ' ' 1 1 1 1 ' 1 1 ' 1 ! 
cree ee oe eo ee re re re SS PS SO ee 
t t { 1 ( ! { ( { p ( { ‘ 1 | 
‘ \ t 1 ' \ { ' ' ' \ 1 t { ‘ 
ian { ' ' { ' ' 1 { ( , \ | 
tea ' \ 1 ' ' { ( ' 1 { t ! | 
fl ee ae ieee a ee ce Jaa 
xt ! ' 0 ' 

fel ft i pb ye dg | 
( ' { { { { \ { { { \ ] { ! | 
! ' l 1 ' ! ( ! ‘ 1 1 1 ‘ j ] 


ORD GREETS a ager) SSS Comm SOE Cy ESS OR SOE Gam GE SE er Re GE ee ee eet 


4 

( ! ! ! 1 1 ' ( ' t 1 ( ! i ! 
1 ' t ' { ' f ' 1 { 1 ‘ { i 
eso | t t ] ( ! ' ] ] ' { ( in | 
tO! " ' ‘ { i ' ' ' ' { 1 i a | 
ITIMISIMMINIETK EP HMIDOISPMOMMOIDTIMIE | 
FES ee ot 
109 4 { \ ' ' ' ' ' ( { é ' 1&4 
‘ ' ( { ‘ ' ' ' ' ' ' 1 ' ' | 





=) 





How often dii you us2 EQUIPMENT? 


7S eee ee ee ee Se ees ee ee ee eee Se ee a eee nn a eee ee 





i 2 =a t q ] ] 1 ' ] | 1 1 1 1 | 
ES 1 1 ] 1 1 1 1 1 | 1 1 1 1 
Ie ENEM ETPIEMIMO EMINEM IEMIATA IR ECMmMIW | 
(fay ? (= 1 t A 1 fs t= 2 ] t if 4 
(= 1 ] ] ’ ' t j ’ ’ t t ] \ 1 
| RS RS SS NE ERE SD QE GPE ee SEED EY ag SS PY CY GEER py eae GE ee OE 
1 t | ' t t 1 i t | t t 1 t | 
ia | t ] t t ] t 1 1 1 t 1 | I 
ao t 1 ] 1 ] ' ] t t ] ' ' ! 
tet 1 1 ' t 4 ] 1 1 ' 1 t 1 | 
tat ' t ' ' ] | ' ] \ \ ] ] | 
1 | t 1 1 t 1 | ' 1 | ' 1 ] | 
mOr1t)b’e)e_ trv ee) EC emeenermMeasttintemt*t tin sf 
eit t ' 1 t 1 1 1 t 1 1 ] i(- | 
wm 1 1 1 1 1 ] | 1 ] 1 ] 1 { 
i oa | 1 { ' ] 1 t ' t | 1 t | i 
tere ' t ' ' t t j t ’ t ' t \ 
(rr 9 ' ' ? ? ? i ¢ ? ' ’ ¢ i t 
Ime ] t t t \ t t t t ] ( | i 
q ee SS Se ee ee 2 ee ee SE eee GE SS Ee SE eT ae ee a SE eS 
tot 1 ! t t t i { 1 | ' 1 f | 
Hit ] 1 ] ] t ] \ ] \ ’ ] \ ] 
Ut ' 1 ' | ] 1 ' \ | 1 ' | f 
tm t t { t ( i ¢ ’ t \ t t i 
thirm se bp barb’ ete te)eer tN EMI FP tee ttw 3 
1 1 i 1 ' } 1 1 t t 1 1 ] 1 | 
tol ] ] | ] ] ] | ] ' t ] \ { 
t G2 4 ’ ’ ’ t t ? ’ 9 ’ t t ’ ' 
tact t ’ ¢ t t t ( t ' t ’ ’ ' 
aah ' 1 t t i ' t \ \ t ' t } 
4 1 1 | 1 | t ] 1 ] 1 Q 1 i , 
' ] ] ] \ i] ] ] ] ] ] ! ] ' 
4 ] ] ] 1 ] ] ] ] ' t \ ] 
tat lt ' ' ' t ] r ] 1 ] ] t | 
iet i tbsp tere beemse rb b’eem*emMmMimMtitto 

<n co 
fuer at el UT EU t | UI 4 
' ] ] ' ] ] ] ] ] t ' ’ ] ] | 
b t t 1 t t | 1 ' 1 | 1 1 ' 
' ] t t I { | t 1 t ] ] 1 | | 
' ' ' ' ' ' t ' { 1 \ { ' ' j 
1 2 4 ' t ' t ' t ' t ' ' t ind | 
at ] ' ] ] ' ? \ 1 \ ] ' (< | 
ITIMISPIMENI Tot wIiInmroOoimiawsnimribn 
Iim1io+1~r-or1 CO 1 OPO Bii imi ar at mato 
oe | ' ] ] 1 ] ] ( t 1 ' ] t &4 
' ' ' ] ] ] ] ] ' ] ] ] ' t 


How often iid you uss IOOL? 


1% ' ‘ 1 ' ' ' 1 \ \ ' \ { I 
1 Fr2 4 ' ' \ ' ' ' ' \ ' ' \ ' ] 
re rNIm FPAIEMIMININIO TTIOnmrasrI1mes 
114 t im 1 1 ' (mis 1 1 ' 1c | 
(mt ' t ' ' ' ' ' ' \ \ ' ' ! 
q ad 
! ! 1 t ( 1 ‘ ' ' ‘ \ \ t t | 
en | \ \ ' t t ] ] t \ ] t ( ! 
14t ' ‘ ' ' \ \ \ ' ' ' t ' ! 
re ie 1 ' ' { ' ' \ ( ' ' ' l | 
1 I 1 ' ' { ' ' \ t | ' \ ' i 
(= ' \ ' ' \ ' ' \ ' | ' { | 
IOV tmtimsp ree +mnNninm ti nr*~stinrrtrrerim i 
tris \ ' \ 1 j ' ' ' \ ' ' i o0 
ini \ 1 ' ' \ 1 ' \ \ ' \ ' I 
feat t t { \ \ 1 t ' ' ' t ' | 
roe t t t ' ' ' t 4 t ' t \ ' 
in ae | ] q q ¢ ' ¢ i] q i] ' ] | 1 
rol t \ \ \ t t ' ' 1 t 1 \ ! 
t Ee ee SEE eee ee oe ees Oe ee Se eee ee es ee 2 eee 
pti 4 \ 4 \ 1 \ 1 ( 1 ' 1 { ' ! 
tH 1 \ 1 \ { \ t ( 1 ' ' ' ! 
1a 1 1 \ ' t \ \ \ ' ' ' \ ' | 
1 4 ' t t t t t t ' ' t ' t { 
iPLamp tee ee egrhag tee hbrtmnr tre r_iw f 
I>) ' | j t ' \ \ 4 ' ( ' 1 

or ' ' 1 \ ' { ' t \ 1 \ ' 

(G24 Q t ' ' ' ' ‘ ' ' t t j ' 
10 1 t q q q ( ¢ q 0 ] ( q t | 
fra | ' \ t 1 i 1 ' \ \ f ' ' \ 
q SES? SS ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee oo eee eee ee 
' \ | t ' ' ' t ' \ \ ' ' { ' 
' \ ' { ' ' ' | ' ' j ' 1 ' | 
1 pat ' \ t ' j \ ' ' ' 1 1 1 | 
tts \ ' ' \ ' \ ' ' ' ' \ { I 
FU ee ee 
ron tee fot oh tol ae, 
] ] t ] ' ] | ] ' ] 1 ' t ( I 
\ 1 ' ' t ' ' t 1 \ ' ' 1 \ 
' ' ' i t \ \ \ t ' t 1 \ ' 1 
{ \ ' 1 1 ' \ ' ' \ ' 1 t \ { 
(FO ¢ \ ' \ 1 t ' ' \ i ' ' in | 
1-2 1 ' t t \ 1 ' ' i t t ' xu | 
MSIMMOI(STIMINIETKIDIDWIFr POMMIETIMIER § 
IMIDOIVOMO OO MI ysImMiIimMiImimtt1o | 
Won | \ ' | ' \ ' ' ' ' 1 ' 'e& | 
1 \ ' ' t t ' ' ' ' ' \ t t I 


| 


55 








Eot 


ic time t> use the. compu’ 


£ 
i 


SCL 


were you given a sp 


| 
| 
| 
| 
| 
| 


\ ' ' i 1 ' ' ' ' ! ' ! ' ' 
’ ' t t i ’ a § ‘ ! 0 ' ' ' 
' ! ' i ’ ’ ' A ’ ’ ’ ’ ¢ ’ ' 
‘ ' ' ' t ' i ( ' ' ' ' ' i 
{ct ' ' t ' ' ! t ' 1 ! ‘ ' ! 
INENENEMIEMEM ENE EEWOEMINIMIENIM 1 
1 = I ' ] J ' t ' ' ' ! ' ! im | 
' ' \ Qi ' ' ' ! i ! ' ' t ! | 
' ' ' ( 1 ' ' ' ' ' ? i ] ' ! 
' ' ' t ! ' ' ' ( ' ! 1 0 ' \ 
‘ ' ! ( ' ' ' ' ' ' ] ' ' ' { 
‘ t ’ a ( ’ ’ a ( ' ’ ' ] t | 
Qe a Se re ee em we ce cee ee rr se eee 
a ' ’ Q t ’ ’ ) ’ ' ¢ 4 A ' ’ 
' ' n t ' ' ' i 0 ’ J t ' ' | 
' ' 0 ' ' f ' a i i ' il i ' ' 
' ' ¢ ' i ' ] ’ ’ A 4 A ' ' 
IOP EEMIEDME PE AEM EME mE TIDEMIMIENIM 1 
pat oft © t§ §£ b © § F ££ § F t™ 1 
( ' ' ' ' ' ' 0 ' ' ’ t ' ' | 
‘ ' t ' ' ' q ‘ \ ' } ' ‘ t ! 
' ' ' ' ' t ] 1 ' ' 1 ] ' ! 
‘ ¢ ' A t 4 ¢ ’ ’ ' i ¢ ' ' 
‘ ’ ( f 0 i ’ 0 ’ ’ ¢ 4 ’ \ 
1 ' ] ' ' ] ' ( ( ' ] ' ] ] ! 
ime ' ' ’ ' 4 ’ ¢ ' ’ ¢ ¢ ' 
IRAIMKIMITFIPIMIENINIDIEWONDOINICK TO 
11> 1 1 ' ' ' ! t see | ] ! ! (zs 

! ' t ! 1 ' ' 1 ' ' ' ' ' ' | 
! ' ' ! ! ' ! ' ' ' ' ' ' 

' ' ' ' 1 ' ' ] ' 1 ' ] ' \ 
' ! ! t ' ' ' ! 1 ' ' 1 ' ' | 
1 ' ! ! 1 ! ! ( ' t ' ! ' ( 
(1 t A t ' ' ! ' ' ! ' ! iy | 
1a ' ! ' ' ' ' i! ' ! ' ' 1c 
PTCIMAETFIMIN A(T I H*MDIOn POMMt* TI Mire | 
MMmpAPOr+rO¢+*m—O1PO PO MA Hr Mi Fy~Miey~yayo | 
(wt 1 ' ! ( ! ! f 1 1 1 ] te | 
' ' 1 ' ] ! ' ' ] 1 ' ' t ' ! 





m2 conven: 


Symwc Ss ot hess > Lent? 


be | 
ond) 


Leo Gs 


' ) A ‘ ! ( ‘ ' ‘ t ' i i ' ! 
f f t ( ‘ ‘ j j ) ' ( ' j ' ' 
' j ‘ ‘ ' ‘ ) ' i ' ‘ ' ‘ ' ' 
' ' 4 j h ‘ t i i ‘ t ' ( ‘ \ 
(ect ‘ 1 i ( ' ' ' ' ' ' i i ! 
IEMEMETIEAINIENINIOIMIMIMIA Ist 

t= ¢ ' im} ' ' ' (m1 1 ' ' Ne) 

' f : J ' ' ' ' i ' ' ' ( \ { 
) 4 t ' ' ' ' ' i ' ' ! j ' ( 
' ' f ' ' ' ! ' j ' ' ! ' ! | 
' ‘ . ( ! ' ' ' t ' ' i ' t ! 
) ' i ' a 1 ' ‘ \ ) ‘ ' ' f ' 
| 2? ewe Poe OSE ee OS ewe SS ee Oe 2 eee ee ee aE eee ee OE oo SE 
‘ ' i ) | ‘ t ' f ' ' ' ‘ ‘ ' 
' 4 4 i ' ' ' ' i ' ' ' ' ‘ ! 
i j j ‘ ' ‘ i ' ' t ‘ ' ‘ ' ( 
' ' ) ' ' t ) ' f ' ' ' \ ' ! 
mOrr;twmtrrervrevemesv emMmisrtteerrerrvrin | 
a i ' ' ' j ‘ j 1 ‘ ' ' ( ( 
t ' ) ' ‘ ‘ t ' i ( ' ' ! ' 1 
1 ' 1 § ' ' ' ' i ' ' ' ' \ | 
! ' ' ‘ ‘ ' ' ' | t ' ' ' ' | 
‘ ) ‘ ‘ ' ) ' ) ' ' ‘ ‘ ' ) ) 
\ ‘ ' i 1 ' ‘ ' ' ' ) ' ' ) ) 
‘ ' ( f ) ) i ! ( ' i ' ' ( ! 
ws j ' ' ' t ) ' ' ' ' ' ‘ ' 
IPT PENT TIETMIEMINIK IKE IMPEwWoOMicetm i 
coe j t j { ) i 1 1 ' t ' m™m +i 
1 t 1 ' ! ' ! ' ' ' ' ' ' | { 
' ] i ' ' ' ] ' 0 ' A ' ' ] ( 
' ' i ' ! ' ( ' A ' ' ' ' ' i 
t = en ome ee SS ee SE ee ce ee SS gi GE oe ee ee 
' ' ’ ' ' ! ! ' i ' ' ' i j | 
‘ ' ) ! ' ! ( { ' F ! ' ' ' ' 
eS | ] ] ] ' il a " ] ' i ' tw 
im”A1 ' 1 ' ! ' ( ' ! ' ! | fc | 
ITIM I SFIMINITINDIDINnNPOMMNITIMIA |} 
Im ~7~Or~* O1 OO POPO MIAH BiH my ktmart+o | 
i Gol | ] ] ] 1 ' ] ’ ] ] ' ' 1e4 | 
\ ' ) ' ' ' ' i ' ' i i ' ' ! 


37 
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Has CM4 helped improve the 2xecution plan? 
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Has CM4 helpei improve productivity? 
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